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In the Claims 

BEST AVAILABLE COPY 

Below is a list of current claims with status identifiers. 

1. (Amended): A loW-mass roller, comprising: 

a cylindrical body having aa exterior surface, first and second open ends and defining an interior 
tubular space along a longitudinal axis therethrough for receiving an axle therein, said hoHo^ evttodrical 
body formed of polymeric material said cvlkdrical body having a diameter at said first and second ends 
5 that is smaller than a diameter thereof at at least On e location atony the longitudinal axis thereof and 
an outer shell formed of metal proximately andconfor *na11y covering said exterior surface of and 
having a formed circular opening surrounding eafcfc said first and second ends of said cylindrical body, 
wherein said cylindrical body, said outer shell and said circular openings are concentric With said 
longitudinal *nris. said outer shell disposed about said cylindrical body after fonqaUoft of said CvlMcal 
10 body . 

2. (Original): The low-mass roller of Claim 1 wherein said outer shell comprises: 

an assembly of first and second thin-walled tubular shells having inside diameters, at first 
respective ends thereof equal within a predetermined tolerance wherein said first respective ends are 
joined together and welded. 

3. (Amended): The low-mass roller of Claim 2, wherein each said first and second tubular 
shett shells includes a second respective end opposite said first respective end such that an inward- 
extending lip formed in each said second respective end of said first and second tubular shells defines 
a circular alignment opening. 

4. (Original): The low-mass roller of Claim 3, wherein each circular alignment Opening 
defines a predetermined radius from said longitudinal axis. 
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5. (Original): The low-mass roller of Claim 2, wherein said assembly further comprises: 

a weld ring having an outside diameter smaller than said inside diameters of each said first 
respective end of said first and second thin-walled tubular shells by a predetermined value, said weld 
ling disposed between and nested within said first respective ends of first and second thin- walled tubular 
5 shells such that said shells are held in alignment during said welding. 

6. (Original): The low-mass roller of Claim 3, wherein said weld ring further comprises: 
a circular band having said outside diameter and having a circumferential ring disposed around 

said outside diameter of said circular band, said ring extending orthogonally from said band by a height 
greater by a predetermined distance than the thickness of said thin metal of said first and second thin- 
5 walled tubular shells. 

7. (Amended): The low-mass roller of Claim 3, vihuuu aaid wdd ling Sglhsz e^napises 
comprising : 

a circular band formed of the same thin metal as said first and second thin-walled tubular 

shells. 

8. (Original): The low-mass roller of Claim 1 , wherein said outer shell comprises: 

an assembly of first and second thin-walled tubular shells having inside diameters, at first 
respective ends thereof, equal within a predetermined tolerance wherein said first respective ends are 
joined together and welded; and 
5 a weld ring having an outside diameter smaller than said inside diameters of each said 

first respective end of said first and second thin-walled tubular shells by a predetermined value, said 
weld ring disposed between and nested within said first respective ends of first and second thin-walled 
tubular shells such that said shells are held in alignment. 

9. (Amended): The low-mass roller of claim 6> wherein said weld i iug comprises a circular 
band is formed of the same thin metal as said first and second thin-walled tubular shells. 
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10. (Original): The ta^-mass roller of Claim 1, wherein said outer shell is fom*d by an 
assembly of drawn first and second thin- watted tubular shells having inside diameters, at first rfcSjpective 
ends thereof, equal within a predetermined tolerance wherein said first respective ends are joined 
together and welded. 

1 1 . (Original): The low-mass roller of Claim 1 0, wherein said assembly further comprises: 
a weld ring having an outside diameter smaller than said inside diameters of each said 

first respective end of said first and second thin-walled tubular shells by a predetermined value, said 
weld ring disposed between and nested within said first respective ends of first and second thin-walled 
5 tubular shells such that said shells are held m alignment during said welding. 

12. (Original): The low-mass roller of Claim 1 1 , wherein said weld ring further coitiprises: 
a circular band having said outside diameter and having a circumferential ring disposed 

around said outside diameter of said circular band, said ring extending orthogonally from said band by 
a height greater by a predetermined distance than the thickness of said thin metal of said first and second 
5 thin-walled tubular shells. 

13. (Original): The low-mass roller of Claims 1 1 > wherein said weld ring further comprises: 
a circular band formed of the same thin metal as said first and second thin-walled tubular 

shells. 

14. (Original): The low-mass roller of Claim 1, wherein said outer shell is formed by an 
assembly of stamped first and second thin-walled tubular shells having inside diameters, at first 
respective ends thereof, equal within a predetermined tolerance wherein said first respective ends are 
joined together and welded. 

15. (Original): The low-mass roller of Claim 14, wherein said assembly further comprises: 
a weld ring having an outside diameter smaller than said inside diameters of each said 

first respective end of said first and second thin-walled tubular shefls by a predetermined vaJxie, said 
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weld ring disposed between and nested within said first respective ends of first and second thin-walled 
tubular shells such that said shells aire held in alignment during said welding. 

16. (Original): The low-mass roller of Claim 1 5, wherein said weld ring further comprises: 
a circular band having said outside diameter and haying a circumferential ring disposed 
5 around said outside diameter of said circular band, said ring extending orthogonally from said band by 
a height greater by a predetermined distance than the thickness of said thin metal of said first and second 
thin-walled tubular shells. 

(Original): The low-mass roller of Claim 15, wherein said weld ring further comprises: 
a circular band formed of the same thm metal as said first and second thin-walled tubular 

18. (Original): The low-mass roller of Claim t, wherein said outer shell conforms to a 
crowned outline in longitudinal cross-section defined by a first outer diameter of said first and second 
open ends that is less than a second outer diameter located approximately midway between said first and 
second open ends. 

19. (Amended): The tow-mass roller of Claim 1 wherein said holk rw cylindrical body has 
a wall thickness substantially thicker than said metal of said outer shell. 

20. (Original): The tow-mass roller of Claim 1, wherein said polymeric material is 
electrically non-conductive. 

21. (Original): The low-mass roller of Claim 1, wherein said polymeric material is 
electrically conductive. 

22. (Original): The tow-mass roller of Claim 1, wherein said polymeric material is an 
acoustic absorber. 
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23. (Original): The low-mass roller of Claim 1, wherein said polymeric tim&ial is 
acoustically inert. 

24. (Withdrawn): A w&d ring for joining first and second round, thin-walled tubers of a 
uniform wall thickness, like inside diameter and like material, comprising. 

a circular band of said like material haying first and second parallel edges, a band inside 
diameter and an outside diameter equal to or slightly less than said like inside diameter of said first and 
5 second tubes; and 

a circumferential ring of said like material extending orthogonally outward by a height 
greater than said wall thickness from said outside diameter around said band and disposed 
approximately midway between said first and second parallel edges of said band; wherein 

said circular band and said circumferential ring are formed as one piece of said like 

10 material 

25. (Withdrawn): The weld ring of Claim 24, wherein said weld ring in use being disposed 
with each said first and second edge of said circular band portion inserted in nested relationship within 
a respective end of one of said first and second tubes and each said respective end of said ftest and 
second tubes butted up against a proximate side of said circumferential ring portion of said weld ring. 

26. (Withdrawn): The weld ring of Claim 24, wherein said like material of said circtdar band 
and circumferential ring portions is a metal capable of joining said first and second thin-walled tubes 
of said like material by a welding process 

27. (Withdrawn): The weld ring of Claim 26, whereto said metal like material of said weld 
ring and said first and second thin-walled tubes is stainless steel 

28. (Withdrawn): The weld ring of Claim 24, wherein said like material of said circular band 
and said circumferential ring portions is a non-metallic material capable of joining said firat and second 
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thin-walled tubes of said non-metallic material by a process selected from the group consisting of 
welding, cementing, gluing and epoxying. 

29. (Withdrawn): The weld ring of Claim 26, wherein said welding process cpttiprises a 
process performed using energy of a form selected form the group consisting of thermal energy, electric 
energy, optical energy, chemical energy and acoustic energy. 

30. (Withdrawn): The weld ring of Claim 28, wherein said welding process comprises a 
process performed using energy of a form selected form the group consisting of thermal energy, electric 
energy, optical energy, chemical energy and acoustic energy. 

31. (Withdrawn); The weld ring of Claim 24, wherein said circular band and said 
circumferential ring are formed of one piece of said like material by a process selected from the group 
consisting of machining, casting and molding. 
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32. (Withdrawn): A method for making a low-mass roller, comprising the steps o£ 
forming a thin-walled, cylindrical outer shell of thfc low-mass roller of metal* the outer 

shell having an exterior surface, aft interior surface and a longitudinal axis coincident with an axis of 
rotation of the low-mass roller, the outer shell further having first and second ends; and 

forming a hollow body in situ within the outer shell of a polymeric material such that the 
assembly of the outer shell and the hollow body remain in contact with the interior surface of the outer 
shell and further such that the hollow tody defines a cylindrical axial space surrounding and coincident 
with said axis of rotation for receiving an axle. 

33. (Withdrawn): The method of Claim 32, wherein the step of forming a thin^walled, 
cylindrical outer shell comprises the step of 

shaping the first and second ends of the outer shell to define circular alignment openings 
and partially enclose the polymeric hollow body Within the outer shell. 

34. (Withdrawn): The method of Claim 32, wherein the step of fomiing a hollow body 
comprises the step of 

providing a wall-thickness of the hollow body substantially greater than the; wall- 
thickness of the thin-walled outer shell. 

35. (Withdrawn): The method of Claim 32, wherein the step of forming a hollow body 
comprises the steps of: 

forming the hollow body of a polymeric itiatertal that conducts electricity. 
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36. (Withdrawn): The method of Claim 32, wherein the step of forming a thm^waDed, 
cylindrical outer shell comprises the steps of: 

forming first and second tubular shell sections of the thin-walled metal and having inside 
diameters, equal within a prtrfetefftmied tolerance, at first respective ends thereof, 
5 assembling the first respective ends of the first and second tubular shell sections upon 

a weld ring disposed therebetween; and 

welding the assembled first and second tubular shell sections and the weld ring together. 

(Withdrawn): The method of Claim 36, wherein the step of forming comprises the steps 

performing a drawing operation upon a pre-shaped sheet metal blank; 
trimming the drawn tubular shell section to a predetermined dimension; and 
removing material from an end opposite from the first respective end of the tubular shell 
and perpendicular to the longitudinal axis. 

38. (Withdrawn): The method of Claim 37, wherein the step of performing comprises pre- 
shaping the sheet metal blank from stainless steel 

39. (Withdrawn): The method of Claim 36, wherein the step of forming cOifi|)rises 
performing a process upon a sheet metal blank selected from the group consisting of drawing, spinning 
and stamping processes. 

40. (Withdrawn): The method of Claim 36, wherein the step of providing a weld ring 
comprises the step of 

forming the weld ring as a single piece of the same material as the first and Second 
tubular shell sections by at least one process selected from the group consisting of machining, forging, 
5 stamping, casting and molding. 



37. 

of: 

5 

section along 
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4L (Withdrawn): ThemeiftodofClam^ 
the step of 

supporting the assembled portions of the outer shell in a true alignment along the 
longitudinal axis. 

42. (Withdrawn): The method of Clakn 36, wherein the step of welding comprises tbe steps 

applying the welding energy to the outermost edge of the circumferential ring such that 
welding occurs at the interface between the weld ring and the first and second tubular shell seCttOfis; and 
5 smoothing the exterior surface of the welded outer shell to provide a uniform exterior 

surface finish. 

43. (Withdrawn): The: method of Claim 42, wherein the step of smoothing comprises the 
steps of: 

grinding a weld bead surrounding the cylindrical outer shell to provide a continuous 
surface at a constant radius from the longitudinal axis across the region of the weld ring; and 
5 polishing the exterior surface of the cylindrical outer shell. 
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44. (Withdrawn): A method for joining first and second thin-walled tubing sections having 
an equal first cross-section with the other, comprising the steps of 

cutting a first end, of a first thin-walled tubing section to be joined, at a first angle with 
respect to the longitudinal ccnterfine of the first tubing section; 
5 cutting a first end, of a second thin-walled tubing section to be joined, at the first angle 

with respect to the longitudinal centertine of the second tubing section; and 

assembling the first ends of the first and second thin-walled tubing sections together end- 
to-end and overlapping respective sides of an outer surface of a band portion of a weld ring disposed 
in a nesting relationship therewith, wherein the weld ring includes a circumferentid ring portion around 
10 the outer surface of the band portion of the weld rmg and extending outward frotia the outer surface of 
the band portion of the weld ring at the first angle with respect to the longitudinal centerime of the 
joined first and second thin-walled tubing sections such that the circumferential ring portion of thfe weld 
ring is disposed between the respective first ends of the first and second thin-walled tubing sections, 

45. (Withdrawn): The method of Claim 44, wherein the first angle with respect to the 
longitudinal centerhne of the first and second tubing sections and the weld ring is 90 degrees within a 
predetermined tolerance. 

46. (Withdrawn): The method of Claim 45, wherein the predetermined tolerance is plus or 
minus one degree. 

47. (Withdrawn): The method of Claim 44, further comprising the step of: 

fabricating the weld ring of a section of thin-walled tubing having the same cross-section 
shape as the first and second thin-walled tubing sections and outer cross-section dimensions less than 
corresponding inner cross-scction dimensions of the first and second thin-walled tubing sections such 
5 that the band portion of the weld rittg may be nested within and in contact with the respective first ends 
of the first and second thin-walled tubing sections; and 

fabricating the circuniferential ring portion of the weld ring around the outer surface of 
the weld ring such that the circumferential ring portion extends from the outer surface of the weld ring 
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by a height greater by a predetermined distance than the wall thickness of the thin-walled tubing 
sections. 



48. (Withdrawn): The method of Claim 44, further comprising the steps of 

supporting the assembly of the feat and second thm-walled tubing sections upofr the weld 
ring in uniform alignment with the longitudinal centerline; and welding the weld ring to the assembled 
tubing sections by applying welding energy to the circumferential ring portion of the weld ring. 
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49. (Amended): A tow-inass roller, con^risihg: 

first and second tubular shells formed of a thin metal and having substantially £qual 
inside diameters at first respective ends thereof,. said first respective ends of said first and second tubular 
shells joined m nested relationship over each side of a weld ring disposed between said first respective 
5 ends and welded thereto to form a single cylindrical outer shell of said low-mass roller, said outer shell 
defining a longitudinal axis therethrough; and 

a continuous body, molded of polymeric material in situ within said outer shell, defining 
a tubular space therethrough for receiving an axle therewithin and along said longitudinal axisr yds; 

wherein each said first and secon d tubular shell includes a respective second end <*PPQgfo 
said first respective end such that an fawat<V^*fr<*WE tip fqrored m sffid secoqd n^ectfre <ftti 
of said first and second tubular sheik de fines a cited** ^pmr^t npaning-. and 

said first and second tubular shells are asseaibted after foliation of fffiid poi^ uoug.fodY. 

50. (Original): The low-mass roller of Claim 49, wherein said weld ring is formed cif Said 
thin metal and having a outside diameter dimensioned to allow said nesting of said weld ring within each 
said first respective end of said first and second tubular shells such that said first and second tUbular 
shells are held in alignment during welding. 

51. (Canceled) 

52. (Amended): The tow-mass roller of Claim f*- wherein each circular ahgnmeni 
opening defines a predetermined radius from said longitudinal axis. 

53. (Original): The low-mass roller of Claim 49, wherein said outer shell confbmis to a 
crowned profile in any plane cross-section containing said longitudinal axis, said crowned profile 
defined by a first outer diameter of said outer shell proximate to said weld ring and a smaller second 
outer diameter of said outer shell at second respective ends of said outer shell distant from said weld 

5 ring. 
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54. (Original): The low-mass roller of Claim 49, wherein said outer shell fcffc a wall 
thickness less than or equal to one-tsventieth part of said inside diameter. 

55. (Original): Hie low-mass roller of Claim 50, wherein said weld ring further cdtioprises: 
a circular band having said outside diameter and further including a circumferential ring disposed 

around said outside diameter of said circular band, said circumferential ring extending orthogonally 
from said band by aheight greater by a predetermined distance than the thickness of said thiii metal of 
5 said first and second thin-walled tubular shells. 

56. (Original): The low-mass roller of Claim 50 7 wherein said weld ring comprises a circular 
band formed of said thin metal. 

57. (Original): The low-mass roller of Claim 49, wherein said first and second tubultf shells 
are formed of stainless steel. 

58 . (Original): The low-mass roller of Oaim 49, wherein said first and second tubuto shells 
are substantially identical half-shells each having a cylindrical cross-section and a first insida fl&mieter 
at said first respective end and a second inside diameter at a second end thereof smaller than said first 
inside diameter. 

59. (Original): The low-mass roller of Claim 49, wherein 

situ within said outer shell has a wall thickness Substantially thicker than said thin metal of said Outer 
shelL 

60. (Original): The low-mass roller of Claim 49, wherein said polymeric material is 
electrically non-conductive. 

61. (Original): The low-mass roller of Claim 49, wherein said polymeric material is 
electrically conductive. 
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62. (Original): The low-mass roller of Claim 49, wherein said polymeric tnateriat is 
acoustically non-resonant. 
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63. (Amended): A roller, comprising: 

an outer tubular shell with a substantial portion thereof drawn and having a first end and 
a second end with an exterior surface and an interior surface and with a varying itmer diameter from said 
first and second ends inward therefrom such that the mner ^ame ter of a centr al coition thereto is greater 
5 thjui the mper digmetsr at tte dtSlaLadg and 

an inner support structure disposed proximate the interior surface of said outer tubular 
shell and said outer tubular shell a ssembled about said inner suntiort structure after formation Of said 
inner support structure. 

64. (Original): The roller of Claim 63, wherein the diameter of said outer tubular shell is 
maximum at substantially the center thereof 

65. (Original): The roller of Claim 63, wherein said inner support structure is disposed 
adjacent the interior surface of said outer tubular shell. 

66. (Original): The roller of Claim 63, wherein said outer tubular shell has a thickness that 
is substantially the same from said first to said second end. 

67. (Original): The roller of Claim 63* wherein said inner support structure has a bore 
formed therethrough and substantially along the longitudinal axis of said outer tubular shell. 

68 . (Original): The roller of Claim 63, wherein said inner support structure is formed of a 
polymeric material, 

69. (Original): The roller of Claim 68* wherein said outer tubular shell is comprised of 
stainless steel. 

70. (Original) : The roller of Claim 69, wherein said outer tubular shell has a lip fottned at 
at least said first end that extends downward at a rate portion of said inner support structure. 
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7 1 . (Original): The roller of Claim 70, wherein said crater tubular shell has a lip formed over 
said second end and extending down over a portion of said inner support structure. 

72. (Original): The roller of Claim 63, wherein said outer tubular shell has a crownedprofile. 
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73. (Amended): A low-mass rotter, comprising: 

first and second tubular shells funned of a thin metal and having substantially equal 
inside diameters at first respective ends thereof, 

a weld ring formed of said thin metal and having an outer diameter dimensioned to allo w 
5 nesting of a portion of said weld ring within each said first respective end of said first and second tubular 
shells when said shells are assembled on and welded to said weld ring to form a single cylindrical outer 
shell of said low-mass roller, said outer shell defining a longitudinal axis therethrough; and 

a continuous body defining a tubular space for receiving an axle along said longitudinal 
axis, said continuous body molded of a polymeric material in situ within said outer shell and 
10 substantially conformal therewith, and having an outer diameter that increases from the distal end 
inward . 

74. (Original): The method of Claim 36, further comprising the step of 

providing a weld ring band portion having an outside diameter sized to nest within the 
inside diameter at each first respective end of the first and second tubular shell Sections wherein father 
a circumferential ring is disposed around the outside diameter of the band portion along a midline of the 
5 band portion and extending orthogonally from the midline of the outside diameter of the band portion 
of the weld ring. 

75. (Original): The method of Claim 74, further compriang the stq> of: 

nesting the weld ring within and between the first respective ends of the first and second 
tubular shell sections upon assembly thereof such that the first respective ends of the first and second 
tubular shell sections are butted against respective sides of said circumferential ring. 
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